Introduction {#s1}
============

Empirical investigations into the effects of accompanying information for both music and visual art works have become increasingly prevalent, and this line of study should come as little surprise considering the frequency of contextualizing notes at performances and exhibits. However, there remains little consensus as to exactly how much of an impact accompanying information has on our appreciation for these mediums. This paper investigates a framework formulated for various artforms, Bullot and Reber\'s ([@B8]) *psycho-historical framework for the science of art appreciation* (henceforth PHF), and examines the hypothesis drawn from the framework. We perform a comprehensive review of extant, relevant results reported for music and visual works in the context of the PHF, and accordingly we hope to gain more insight into the overall predictive utility of the PHF for each of the two mediums (music and visual art).

Outline of the Psycho-historical Framework for the Science of Art Appreciation {#s2}
==============================================================================

In the PHF Bullot and Reber suggest two opposing, yet not incompatible, methods of approaching aesthetics for artistic works: a *psychological approach*, and a *historical approach*. Whereas the psychological approach is centered on mental and neural explanations, the historical approach focuses on a respondent\'s *art-historical sensitivity* to a work, referring to their ability to produce a historically-informed response. In other words, this sensitivity encapsulates the appreciator\'s ability to process the historical events and artist actions surrounding a work. The PHF invokes a philosophical standpoint known as a*esthetic contextualism* that prioritizes the impact of such contextual knowledge in an appreciator\'s identification, appreciation, understanding, and evaluation of a work. Bullot and Reber ([@B8], p. 125) note that as most "contextualists" reject aesthetic approaches that do not account for the role of *causal historical information* embedded within artworks, this contextualist objection extends to a rejection of most psychological and neuroaesthetic explanations of appreciation. Causal historical information refers to historical data carried within the features of a work, such as the outcome of deliberate or unintentional actions, and can be impacted by people, cultural influences, political events, market-place factors, and the like. As a number of artistic mediums such as music, literature, dance, and visual and cinematic works carry causal information, the framework is transferable to a number of artistic areas (Bullot and Reber, [@B8], p. 127).

The PHF consists of three hierarchical "modes" of appreciation, with subsequent modes enabling a deeper historical understanding of a work and thereby impacting appreciation for it (p. 135). The first mode, *basic exposure*, requires no knowledge of the art-historical context of a stimulus as appreciation is based on observable features, although repeated exposures to a stimulus while in this mode may enable an individual to develop their historical sensitivity regardless of whether or not they receive information from an external source. This mode is regarded as elementary in comparison to the later modes, and is likened to the majority of exposures used in psychological experiments. Once a respondent begins to reason about a work, such as the functions of the work through its perceivable qualities, origins, and the intentions of those who produced it, they may adopt the *artistic design stance*, the second hierarchical mode. This stance is described as "far from historically shallow" (Bullot and Reber, [@B8], p. 129), and encompasses development of sensitivity through reasoning in terms of authorship, style, craftmanship and reception. The final mode, *artistic understanding*, is linked to the highest amount of art-historical sensitivity and proficiency, and allows theory-based reasoning and evaluations of status, function, merit, and value in comparison to other works. Importantly, while the PHF hypothesizes that understanding will produce an impact on appreciation, this impact is not necessarily hypothesized as being positive in nature (see *aesthetic-artistic confound*, Bullot and Reber, [@B9], [@B10]). As an example, consider a person that is exposed to music by Richard Wagner, but is unaware of any details of the composer\'s life. If this listener was subsequently informed of Wagner\'s well-documented anti-Semitic stance, it is conceivable that this information might produce a negative impact on their appreciation for the music (depending on the listener\'s own sensitivity to the subject). As such, any evaluation of the PHF must take this facet of the framework into account.

Aims of the Current Study {#s3}
=========================

We wanted to examine whether studies reporting appreciation for visual and music stimuli have observed results that support the hypothesis of the PHF. For the purposes of investigating extant empirical research, we use a simplified hypothesis drawn from the PHF (henceforth PHF hypothesis), that posits that contextual information provided about a work of art will increase understanding of an artwork, and produce a significant impact (either positive or negative) on appreciation for it. Therefore, our approach was to perform a comprehensive literature review on each of the mediums. To our knowledge no previous study has explicitly examined the PHF in terms of music stimuli, and no comprehensive analysis of reported data across multiple studies exists.

Methods and Materials {#s4}
=====================

Design
------

As the PHF hypothesis is based on understanding of contextual elements surrounding a work, one approach would be to limit such a review to studies reporting ratings of both appreciation *and* understanding (that is, two distinct variables). Such an approach would allow direct examination of the relationship between the two variables, and could enable detailed investigation into the three modes of appreciation outlined by Bullot and Reber by manipulating them as independent variables or variable levels. However, this would also severely limit the number of studies that could be included. In response to this we took a more liberal approach by assuming that any exposure to additional contextual information enables progression to either of the two later modes of the PHF, although it must be noted that this is a necessarily simplified interpretation of "historical sensitivity." Which of the two later modes might be reached is not explicitly examined; this investigation could therefore be viewed as comparing the *basic exposure* mode with the later two modes of the PHF, which are collapsed. We also perform a separate examination on the subset of studies that report ratings of both appreciation *and* understanding (see section Main Findings).

In this work we refer to appreciation as an umbrella term for aesthetic responses to artistic works, encapsulating preference, liking, enjoyment, pleasingness, appealingness, and the like. A number of variables not included in this definition---such as beauty, color, interest, and meaningfulness---could be seen to hold a strong relationship with the appreciation of artistic works. However, in the interest of producing a focused empirical review we decided to limit the range of dependent variables, although subsequent investigations may benefit from incorporating these additional variables. Further more, we decided not to include studies that only manipulated perceived effort, craftmanship, or quality as independent variables in this review because they relied on manipulation of information rather than type and amount of information. Therefore a number of studies were excluded (e.g., Duerksen, [@B21]; Kruger et al., [@B32]; Kirk et al., [@B30]; Steinbeis and Koelsch, [@B49]; Jucker et al., [@B29]; Kroger and Margulis, [@B31]; Anglada-Tort and Müllensiefen, [@B1]). Bullot and Reber draw a distinction between the inclusion criteria of the PHF and such experimental approaches as well (2013a, p. 133). Addtionally, Millis ([@B39], experiment 2) investigated the influence of titles upon aesthetic experience of images, but was excluded from this review; while participants were given accompanying information (the titles), it was unrelated to the stimuli *and* the participants were informed of this irrelevance. Millis asked the participants to ignore the information, and instead aimed to examine the effects of quasi-subliminal information.

Procedure
---------

Literature for each of the two mediums (visual and music) were examined separately. Literature was identified using various combinations of general and keyword searches, such as the dependent variables listed in section Design, and "visual artworks," "music," "contextual information," "program notes," and the like. Searches were performed in *Google Scholar, Répertoire International de Littérature Musicale* (RILM), and *PsycINFO*. Analysis of articles cited in these papers were also accessed to encompass a broad review of possible papers that satisfied the inclusion criteria. The inclusion criteria for each medium were that: (1) at least one dependent variable was a kind of appreciation (such as enjoyment, liking, preference, and so on; see section Design); (2) the amount of contextualizing information (independent variable) was manipulated. For example, one condition might receive no contextual information, or substantially less contextual information such as only a title, in comparison to a second condition receiving a detailed description of circumstances surrounding the creation of the work. In such a circumstance we assume that respondents who are exposed to additional contextual information progress to one of the two later stages of the PHF.

Our review categorized studies into one of the following: Studies in which the results produce strong support for the PHF hypothesis. An increased amount of information accompanying a stimulus must produce a statistically significant difference for ratings of appreciation in comparison to less information. We set the criterion for "statistically significant" to comparisons that produced results which reject the null hypothesis with a Type I error of less than 5% (i.e., *p* \< 0.05, with corrected value if required), applying the same criterion across all studies, based on the relevant statistics reported by their authors or ascertained. As the PHF hypothesis posits that impact on appreciation can be positive or negative (see section Outline of the Psycho-Historical Framework for the Science of Art Appreciation), we denote negative significant differences with A^−^;Studies that have inconclusive results with regard to the PHF hypothesis. For example, studies consisting of mixed results within the same experiment, with some results supporting the PHF hypothesis while other results in the same experiment do not. Studies categorized as "B" were subjected to additional analysis;Studies in which the results do not support the PHF hypothesis (i.e., those reporting non-significant results).

A small number of studies collected ratings explicitly for understanding in addition to ratings concerned with appreciation. Given the importance of the variable "understanding" in explicitly defining the later two modes of the PHF (see section Design), this variable was also assessed by us in terms of the strength of the relationship found in connection with the conditions used. For example, whether or not significant increases in understanding were reported for a contextualized condition, vs. a condition receiving no contextualization. Therefore, understanding was separately categorized in a similar manner to appreciation (although denoted with lowercase categories): Studies in which the contextualized conditions produce statistically significant higher ratings of understanding compared to conditions receiving less or no contextualization;Studies with inconclusive results in regards to contextualization and understanding. Studies categorized as "b" were subjected to additional analysis;Studies in which none of the highly-contextualized conditions produce significantly higher ratings of understanding compared to conditions receiving less or no contextualization.

Results {#s5}
=======

Thirty-four experiments met the inclusion criteria (from 23 separate publications). Twenty-two experiments investigated visual stimuli and 12 investigated music stimuli. Before categorization, we re-analyzed the data used in two publications (Damon, [@B18]; Swami, [@B50]). The reasons for these re-analyses, and the re-analyzed data can be found in the [Supplementary Material](#SM1){ref-type="supplementary-material"}. Experiment details and categorizations for reviewed studies are listed in [Table 1](#T1){ref-type="table"}. The 23 publications ranged in published year from 1933 to 2018. Only 2 studies were published prior to 1970, both of which contained music stimuli, and including the two studies published prior to 1970, 5 studies were published prior to 1990. As before, all of these contained music stimuli (that is, all of the visual studies included in this review were published after 1989). Overall, 9 studies were published prior to 2000 (6 of which contained music studies). Therefore, the majority of papers in this review (14 studies; 61%) were reported in the last two decades, suggesting that the topic has become increasingly popular. The distribution of studies by publication year and stimulus type can be observed in [Figure 1](#F1){ref-type="fig"}.

###### 

Tabulation of literature reviewed on the influence of contextual information upon appreciation of artworks, with results of reported primary dependent variables categorized as per section procedure.

  **Author(s) and year**         **Stimuli**                                                                                                                                                **Label for dependent variable of interest**           **Result categorization[^a^](#TN1){ref-type="table-fn"}^,^[^b^](#TN2){ref-type="table-fn"}**   **Understanding categorization[^a^](#TN1){ref-type="table-fn"}^,^[^c^](#TN3){ref-type="table-fn"}**   **Levels of independent variable(s)[^a^](#TN1){ref-type="table-fn"}**                                                                                      **N[^a^](#TN1){ref-type="table-fn"}^,^[^d^](#TN4){ref-type="table-fn"}**   **Exposures[^a^](#TN1){ref-type="table-fn"}**   **Comments[^e^](#TN5){ref-type="table-fn"}^,^[^f^](#TN6){ref-type="table-fn"}**
  ------------------------------ ---------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------ ---------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------- ----------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **VISUAL STIMULI**                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
  Belke et al., [@B3]            36 abstract paintings                                                                                                                                      Liking                                                 C                                                                                                                                                                                                    None, stylistic                                                                                                                                            60                                                                         2                                               
  Bordens, [@B6]                 Color pictures of 8 paintings and 8 sculptures from 4 styles (2 representational, 2 abstract)                                                              Liking                                                 C                                                                                                                                                                                                    General introductory, specific historical                                                                                                                  172                                                                        1                                               Art styles were dada, impressionist, outsider, and renaissance art
  Cleeremans et al., [@B16]      12 abstract paintings                                                                                                                                      Preference                                             C                                                                                                                                                                                                    None, name of the artist                                                                                                                                   40                                                                         1                                               As *p* \> 0.05 for "Presence of name" this study was categorized as "C"
  Cupchik et al., [@B17]         3 abstract figurative artwork installations; 12 slides of abstract or rhetorical artwork                                                                   Pleasingness                                           C; C                                                                                                                                                                                                 Title, elaborated title with mood, stylistic; Mere description, stylistic, broader social context                                                          48; 48                                                                     2; 2                                            In Exp. 1, each installation comprised of a painting with a sculpture set in front of it
  Jucker et al., [@B29]          12 semi-abstract to abstract artworks (10 paintings, 1 drawing, 1 collage)                                                                                 Liking                                                 C; C^i^                                                                                        a (for first categorization---Exp. 2a--- only)                                                        None, descriptive title, elaborative title, relevant title (suggesting precise interpretation)                                                             212; 114                                                                   1                                               Exp. 2a and 2b only. ^i^Exp. 2b is categorized as "C." This was because ratings for the "relevant" condition were only significantly higher than the "descriptive" condition; "relevant" was not rated higher than "control" or "elaborative." However, this could also be interpreted as "B"
  Leder et al., [@B33]           48 images of paintings (24 abstract, 24 representational); 24 abstract paintings                                                                           Liking                                                 C; C                                                                                           b; b                                                                                                  None, descriptive title, elaborative title; Descriptive title, elaborative title                                                                           48; 48                                                                     1; 2                                            In Exp. 2 the first exposure was only for 1 s, and the second exposure only for 10 s
  Millis, [@B39]                 30 representational artworks (15 colored illustrations, 15 black and white photographs); 30 colored illustrations (15 abstract, 15 representational)       Aesthetic experience^ii^                               A; C                                                                                           a; a                                                                                                  None, descriptive title, elaborative title                                                                                                                 166; 92                                                                    2; 1; 1                                         Exp. 1 includes the replication experiment. Exp. 2 is not included (see main text). ^ii^Participant mean for enjoyment, interest, evoked emotions, and elicited thoughts were collapsed into the variable "aesthetic experience"
  Russell and Milne, [@B44]      20 semi-abstract to abstract paintings                                                                                                                     Pleasingness                                           C                                                                                                                                                                                                    None, title                                                                                                                                                160                                                                        1                                               Exp. 1 only
  Russell, [@B43]                12 semi-abstract to abstract paintings                                                                                                                     Pleasingness                                           C; A                                                                                                                                                                                                 None, title and artist, descriptive; None, descriptive                                                                                                     120; 45                                                                    1; 2                                            Exp. 1 used a between-subjects design; Exp. 2 used a within-subjects design
  Smith et al., [@B47]           4 paintings (2 impressionist, 2 modern)                                                                                                                    Evaluative subscale^iii^                               C                                                                                                                                                                                                    None, elaborative                                                                                                                                          152                                                                        1                                               ^iii^Evaluative subscale consisted of ratings of pleasingness, interest, appeal, inspiration, and invitingness
  Specht, [@B48]                 Images of abstract and representational works; Abstract and representational paintings                                                                     Liking                                                 B; B                                                                                                                                                                                                 None, artist\'s statement on their own work; None, artist\'s statement switched from the opposite work[^g^](#TN7){ref-type="table-fn"}                     72; 26                                                                     2; 2                                            The methodology used in both Exps. does not account for any effects of mere exposure upon liking. Exp. 1: only representational stimuli produced significantly higher ratings with the artist\'s statement. Exp. 2: only abstract stimuli produced significantly higher ratings with the (incorrect)[^g^](#TN7){ref-type="table-fn"} artist\'s statement
  Swami, [@B50]                  12 surrealist paintings (Exp. 1 and 3); 8 abstract and 8 representational paintings                                                                        Aesthetic appreciation (mean of liking and interest)   A; B; A                                                                                        a; b; a                                                                                               None, title, broadly descriptive, content-specific; None, contextual; None, content-specific; 3 content-irrelevant conditions                              155; 140; 257                                                              1                                               For Exp. 2, only abstract stimuli produced significantly higher ratings when accompanied by contextual information. See [Supplementary Material](#SM1){ref-type="supplementary-material"} for further details
  Temme, [@B51]                  40 color slides of Seventeenth and Nineteenth Century Dutch paintings---half ambiguous, half representational; 12 paintings from the Seventeenth century   Agreeability; Aesthetic appreciation                   B; A^---^                                                                                                                                                                                            None, description before rating, description after rating; Exp. 4 used 4 levels of increasing amounts of information                                       172; 160                                                                   1                                               Exp. 1 and 4 only. Exp. 1 significant for ambiguous stimuli only. Exp. 3 was excluded as participants only rated preference for accompanying information labels---they did not rate preference for the artworks
  **MUSIC STIMULI**                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
  Anglada-Tort et al., [@B2]     30 s excerpts of dance and electronic music                                                                                                                Liking                                                 A                                                                                                                                                                                                    None, title^iv^                                                                                                                                            93^v^                                                                      1                                               Exp. 2 only. ^iv^Titles were valenced, but this review collapses all valences. ^v^Ratings were compared to those from Herzog et al. ([@B27])
  Bradley, [@B7]                 24 contemporary art compositions representing tonal, polytonal, atonal, and electronic music                                                               Preference                                             A^vi^                                                                                                                                                                                                None, title and composer only, special training and experience in listening analytically                                                                   820+                                                                       2, 5, 16^vi^                                    *N* is not reported for the control condition. ^vi^As the experimental conditions received additional exposures, any increase in preference could be attributed to this. See main text for details
  Damon, [@B18]                  12 pieces, evenly chosen from orchestral, solo violin, and vocal ensemble music                                                                            Enjoyment                                              B                                                                                                                                                                                                    None, title, elaborative                                                                                                                                   120                                                                        2                                               Exp. 1 only. The results reported here summarize the inferential tests detailed in the [Supplementary Material](#SM1){ref-type="supplementary-material"}
  Halpern, [@B23]                3 classical pieces (Bach, Debussy Poulenc) and a popular piece (Jimmy Cliff)                                                                               Enjoyment                                              B                                                                                              b                                                                                                     None, descriptive, historical                                                                                                                              45                                                                         1                                               Only the Debussy piece produced a significant result, for which those in the historical condition rated enjoyment highest
  Margulis, [@B34]               24 excerpts (45 s) of Beethoven string quartets                                                                                                            Enjoyment                                              A^---^; C                                                                                                                                                                                            None, dramatic description, structural description                                                                                                         16; 11                                                                     1; 2                                            Both Exps. used a within-subjects design. For Exp. 2, information was provided at the First exposure, without enjoyment ratings. Enjoyment was only rated after the second exposure
  Margulis et al., [@B35]        An hour-long performance of "quintessentially American" immigrant music such as bluegrass                                                                  Enjoyment plus two related questions                   C                                                                                                                                                                                                    Placebo note only containing information on the performance venue, contextual                                                                              506                                                                        1                                               The two related questions asked whether participants would like to attend a similar performance, and whether or not it was one of the best shows they had seen
  Prince, [@B41]                 40 excerpts, with 10 from each of baroque, classical, romantic, and Twentieth Century music                                                                Liking                                                 C                                                                                                                                                                                                    No listening classes, guided analytical listening classes for baroque, guided analytical listening classes for Twentieth Century music                     342                                                                        2                                               Used a pre-test vs. post-test design, with a training procedure of 12 weeks in between
  Rigg, [@B42]                   6 pieces of operatic and orchestral music (Wagner, Beethoven, Sibelius, Franck)                                                                            Liking                                                 A                                                                                                                                                                                                    None, "negative propaganda," "positive propaganda"                                                                                                         164                                                                        2                                               The "negative propaganda" associated the music with Nazi members and ideals. Inferential tests were not performed on the data, and *SD* values are not reported
  Vuoskoski and Eerola, [@B53]   *Discovery of the camp*, from the 'Band of Brothers' soundtrack and present in a scene of the television show                                              Liking                                                 C                                                                                                                                                                                                    None, a historically accurate "sad narrative" of the television scene, a historically false "neutral narrative" of the television scene                    90                                                                         1                                               This study included a piece by Debussy, without any narrative, that was used as a comparison stimulus. We do not include this as a comparison condition as there were no contextualizing conditions for this piece
  Zalanowski, [@B55]             3 min excerpts of Berlioz\'s *Symphonie fantastique*, Mvt. 4; Schubert\'s *Symphony No. 8 in B minor*, Mvt. 2                                              Enjoyment                                              C; C                                                                                           a; c                                                                                                  None, form free mental imagery, program note and also form imagery of described story; None, form free mental imagery, descriptive note, analytical note   60; 48                                                                     1                                               Due to different conditions for the two stimuli, they are categorized separately. Exp. 1 (being stimulus 1) produced significantly higher ratings for free imagery (without program note) condition only. Exp. 2 (stimulus 2) produced no significant results

*Experiments are separated by semicolon. In some cases, there are multiple experiments in the "Result categorization" or "Understanding categorization" columns that use the same stimuli, independent variables, N, or exposure numbers. For brevity, in such cases we have not re-written these identical details*.

*"A" denotes results strictly supporting the PHF hypothesis with significant, positive results. "A^---^" denotes significant, negative results supporting the PHF hypothesis through the "aesthetic-artistic confound" discussed in section Outline of the Psycho-historical Framework for the Science of Art Appreciation. "B" denotes inconclusive results within the same study. "C" denotes results strictly rejecting the PHF hypothesis. See section "Method and Materials" for details*.

*Categorizations for the variable understanding are also included for studies incorporating this as a variable in relation to accompanying information. "a" denotes significantly higher ratings of understanding for conditions receiving additional contextual information. "b" denotes inconclusive results of understanding within the same study. "c" denotes no significant results indicating increased ratings of understanding for conditions receiving additional contextual information. See section "Method and Materials" for details*.

*N refers to the overall sample population in each experiment; see main text for discussion of sample size per condition*.

*'Exp.' Is the abbreviation used to refer to an experiment number within a study*.

*To save space, Roman numeral superscript references in other columns refer to parts of this Comments column that commence with the corresponding Roman numeral superscript*.

*For Exp. 2 of Specht ([@B48]), both stimuli used intentionally had their accompanying artist statement switched to the opposite stimulus. We still classify this as "contextualizing information" as the participants were not aware of this switch*.

![Count of studies included in the review, grouped by stimulus type and time period.](fpsyg-10-00182-g0001){#F1}

Range of Stimuli Used in Reviewed Studies
-----------------------------------------

Eleven of the 22 experiments using visual stimuli captured in this review exclusively contained abstract stimuli. Five of these 11 experiments (Jucker et al., [@B29], experiments 2a and 2b; Russell, [@B43], experiments 1 and 2; Russell and Milne, [@B44], experiment 1) referred to the stimuli as "semi-abstract to abstract" works, and 2 experiments used surrealist works (Swami, [@B50], experiments 1 and 3). Three experiments investigated representational stimuli only, whereas 8 experiments examined both abstract and representational stimuli. Of the 12 experiments using music stimuli, 7 examined classical[^1^](#fn0001){ref-type="fn"} music only, and 2 explicitly examined modern styles of music: excerpts of dance and electronic music (Anglada-Tort et al., [@B2]) and "immigrant music, especially the music of the Irish...\[that could be\] thought of as quintessentially American, such as bluegrass" (Margulis et al., [@B35], p. 598). Additionally, one experiment investigated both popular and classical^1^ music (Halpern, [@B23]), another used an instrumental piece from the soundtrack for the television series *Band of Brothers* (Vuoskoski and Eerola, [@B53]), and Bradley ([@B7]) investigated 24 "contemporary art compositions" that represented tonal, polytonal, atonal, and electronic music.

Main Findings
-------------

Of the 34 experiments reporting results of appreciation (or equivalent) across both visual and music stimuli, 9 (26%) were categorized as "A" (supporting the PHF hypothesis), 6 (18%) were categorized as "B" (inconclusive results), and 19 (56%) were categorized as "C" (not supporting the PHF hypothesis). Two experiments categorized as A also fit the subset of A^−^ (significant negative results): one of these examined visual stimuli (Temme, [@B51], experiment 4) and the second examined music stimuli (Margulis, [@B34], experiment 1). For experiments exclusively examining visual stimuli, 5 out of 22 (23%) were categorized as "A," another 4 (18%) were categorized as "B," and 13 (59%) were categorized as "C." For experiments exclusively examining music stimuli, 4 out of 12 experiments (33%) were categorized as "A," 2 (17%) were categorized as "B," and 6 (50%) were categorized as "C." An overall analysis of these results would suggest that the majority of previous studies on this topic do not provide empirical support for the PHF hypothesis for either visual or music stimuli, however due to a number of factors (see section Discussion), this may be a highly conservative analysis and caution is advised.

Additional analysis is required on the six experiments that were categorized as "B" due to internally inconsistent results (i.e., one or more results classified as "A" and also one or more as "C" within the same experiment). Two of these studies (Halpern, [@B23]; Specht, [@B48], experiment 1) produced results better classified in category "C" than category "A." Halpern ([@B23]) examined four stimuli, although only one produced a significant positive result; the remaining three stimuli produced non-significant results. Similarly, the first experiment by Specht ([@B48]) produced a significant positive result for one of the three examined stimuli, whereas the remaining two stimuli produced non-significant results. Of the remaining four studies categorized as "B," we first examine Damon ([@B18], experiment 1), which produced a significant impact on enjoyment (either positive or negative) for 45% of results, and non-significant results for the remaining 55% (see [Supplementary Material](#SM1){ref-type="supplementary-material"}). Second, Specht ([@B48], experiment 2) contained two stimuli (one abstract, the other representational), and produced a significant positive result (category "A") for the representational stimulus but a non-significant result for the abstract stimulus. The remaining two experiments categorized as "B" (Swami, [@B50], experiment 2; Temme, [@B51], experiment 1) examined groups of abstract or representational stimuli (respectively, 8 works in each stimulus group, and 20 works in each stimulus group). Analysis was performed on groups of stimuli rather than individual works. In contrast to the results of Specht ([@B48], experiment 2) each experiment produced a significant positive result for their group of abstract stimuli, but did not produce a significant result for their group of representational stimuli. In summary, of the 6 experiments categorized as "B," two could be reconceptualized as category "C" more than category "A," whereas the remaining four experiments categorized as "B" appear to evenly represent both categories "A" and "C."

Eleven of the 34 experiments included ratings of appreciation *as well as* ratings of understanding; 8 of these 11 experiments examined visual stimuli. For 6 of these 11 experiments, understanding ratings were categorized as "a," meaning that in the presence of additional information the studies reported significantly higher ratings of understanding. Four of the remaining five experiments were categorized as "b," signifying an inconclusive relationship between understanding and the presence of additional information for these studies, and 1 experiment was categorized as "c." Examination of the four studies categorized as "b" showed that three of them (Leder et al., [@B33], experiments 1 and 2; Swami, [@B50], experiment 2) each evenly represented categories "a" and "c" whereas Halpern ([@B23]) produced a result classified as "a" for one stimulus, and non-significant results ("c") for the remaining three stimuli. As noted in section Design, these categorizations of understanding by themselves do not test the PHF hypothesis; rather they provide evidence that provision of additional information has been processed to some extent by the participant. We therefore examined the relationship between categorizations for the variables appreciation and understanding. Of these 11 experiments, 3 cases (Millis, [@B39], experiment 1; Swami, [@B50], experiments 1 and 3) produced significantly higher ratings of understanding for conditions receiving additional contextualization *as well as* significantly different ratings of appreciation (either positive or negative) for these contextualized conditions. These three studies support the PHF hypothesis. In addition, Swami ([@B50], experiment 2) reported significantly higher ratings for the contextualized condition, alongside increased ratings of understanding for this contextualized condition, for abstract stimuli only. Conversely, the representational stimuli examined here by Swami did not produce a significant effect of condition for either variable. Thus, this experiment suggests a positive and highly correlated relationship between the two variables, and we interpret the results as support for the PHF hypothesis, whereas the remaining 7 experiments did not produce such closely knit results between understanding and appreciation.

Discussion {#s6}
==========

The initial analysis of the literature demonstrated that the majority of experiments meeting the inclusion criteria do not support the PHF hypothesis. However, due to a number of impacting factors we list here, such a conclusion lacks nuance. First, given the difficulties in applying the proposed modes of the PHF to the various approaches used in the literature, we collapsed the two later modes of the PHF into one. Second, low sample sizes and consequent low statistical power in some of the studies in the review alone may have accounted for the "C" category rather than a rejection of the PHF hypothesis. Three experiments (Cupchik et al., [@B17], experiment 2; Zalanowski, [@B55]; Halpern, [@B23], experiment 2)---one examining visual stimuli and two examining music stimuli---each contained a sample size *n* \< 20 for between-subjects conditions[^2^](#fn0002){ref-type="fn"}, which according to VanVoorhis and Morgan ([@B52]) is a sample size range that could produce unacceptably low statistical power, thereby possibly masking a true underlying effect. We suggest caution in the interpretation of the results of these studies with respect to the PHF hypothesis.

Third, some caution is also required in interpretation of the reported results in section Main Findings due to the methodology used by the reviewed studies themselves. Bradley\'s ([@B7]) study was categorized as "A," however this result could have been explained in part by the confounding of the effects of additional exposures (see, e.g., Zajonc, [@B54]; Berlyne, [@B5]; Chmiel and Schubert, [@B13]). The study contained three conditions receiving increasing levels of contextualization (none; title and composer only; special training and experience in listening analytically), however these three conditions also received differently increased amounts of exposure alongside their increased contextualization. Specifically, those in the "none" condition received only two exposures to the stimuli, whereas those in the "title and composer" condition received five exposures, and those in the "special training" condition received 16 exposures. Finally, with the intention of interrogating the *historical understanding* of a work in Bullot and Reber\'s framework, the relatively small percentage (32%) of reviewed experiments containing explicit ratings of understanding is not without concern. The majority of studies in this review did not report an explicit measure of understanding, forcing us to assume that the provision of contextual information alone happened to be suitably processed by the participant. The difference in the conclusions due to "understanding measured" vs. "understanding not-measured" studies suggests additional need for caution in our conclusions, and highlights a consideration for future research to gather evidence of actual processing.

Another facet highlighted by this review is a substantial difference in the stimuli used for investigations between the two mediums. Music stimuli tended to be of a "typical" nature. Only one study (Bradley, [@B7]) used a style of music (atonal music---one of the four styles of music used in this study) that could be considered atypical/unusual. In contrast, 50% of the visual experiments exclusively used abstract works, with an additional 32% examining both abstract and representational works. This is noteworthy considering a hypothesis in the literature surrounding contextualization for visual works is that abstract works might be more susceptible to the effects of contextualizing information than representative works (e.g., Temme, [@B51], p. 29; Leder et al., [@B33], p. 179; Bordens, [@B6], p. 113; Specht, [@B48], p. 194; Swami, [@B50], p. 286). This hypothesis reflects the increased difficulty that an individual might experience in creating their own interpretation when faced with work of a highly abstract nature. Thus, we recommend the inclusion of more atypical, unfamiliar examples of music in future research to properly investigate this possibility.

A small amount of research currently exists suggesting that listeners may respond to extreme music in a notably different manner compared to "typical" styles of music. For example, while subsequent exposures to typical music stimuli will tend to produce an increase in appreciation at some point, as the first "segment" of an overall inverted-U trajectory (Heyduk, [@B28]; Chmiel and Schubert, [@B13]), in cases where the music exhibits "extreme"[^3^](#fn0003){ref-type="fn"} properties (subjectively, to the listener), this overall inverted-U trajectory appears to become less apparent (for a review, see Chmiel and Schubert, [@B14],[@B15]). While there are only a few cases in the literature examining aesthetic responses to examples of extreme music, in such cases music appreciation appears to produce a floor-effect in which it remains at or close to the minimum rating, regardless of the number of subsequent exposures (e.g., Downey and Knapp, [@B20]; Hargreaves, [@B24]). Hypothetically, this floor-effect could be a by-product of a lack of understanding of an extreme stimulus, and similarly a lack of related meaningfulness for it (see also Martindale, [@B36], [@B37]). We tentatively suggest that appreciation for extreme examples of music might increase in the presence of contextual information to a greater degree than would be the case for music that is not extreme. For a visual outline of how the PHF hypothesis might be able to combat a floor-effect produced by an extreme example of music, see [Figure 2](#F2){ref-type="fig"}. Alternatively, this could also be a result of appreciation for the non-extreme music already existing at a higher level, meaning that additional contextual information (if operating under the PHF hypothesis) only produces a relatively marginal impact on appreciation due to a ceiling effect ([Figure 2](#F2){ref-type="fig"}).

![Proposed interactions between exposure and contextual information upon appreciation ratings: **(A)** The solid line represents a general appreciation trajectory that encapsulates the overarching inverted-U model due to mere exposure. The dashed line indicates the extension of this trajectory over additional exposures with the inclusion of contextualizing information about the stimulus. **(B)** The solid line represents a floor-effect trajectory, as hypothesized for examples of extreme music. The dashed line indicates the trajectory for the same stimulus as a function of exposure if contextualization is later incorporated into the experience.](fpsyg-10-00182-g0002){#F2}

Conclusions {#s7}
===========

This paper examined the results of 23 studies (containing 34 experiments) that reported appreciation for visual or music stimuli while manipulating the amount of accompanying contextualizing information. The aim was to examine the utility of the *psycho-historical framework for the science of art appreciation* (PHF) for the two mediums, with music appreciation being a novel focus. A simplified PHF hypothesis was proposed due to small number of studies reporting both appreciation and understanding, and the difficulty in measuring complex and idiosyncratic concepts such as appreciation, understanding, and historical sensitivity through self-reporting human participants. The results were generally consistent across the two mediums, suggesting that in terms of appreciation visual and music works are responded to in a similar manner for accompanying information; when examining both mediums together 26% of studies reported significant results supporting the PHF hypothesis, yet 56% of results did not support the hypothesis, and 18% produced inconclusive results within the same experiment. In addition to the above analysis, we examined the subset of eleven studies that reported ratings of both appreciation *and* understanding. This allowed a more nuanced consideration of the PHF, by allowing us to test whether increased understanding brings with it changed appreciation. Thirty-six percent of these experiments produced results supporting the PHF hypothesis (such as reporting significant change in appreciation alongside increases in understanding for conditions receiving additional contextualization). Therefore, the majority of results in the literature do not support the simplified PHF hypothesis for either medium. However, other factors may be at play that indicate why the PHF has yet to receive sufficient empirical consideration.

The continuing investigation on why we prefer certain works of art, music, and the like has fascinated psychologists since the beginnings of experimental psychology (see, e.g., Fechner, [@B22]), yet the consensus in the field remains divided. One possible cause of this may lie in the general movement of aesthetics toward ecologically-based explanations since the 1980s, as highlighted in [Figure 1](#F1){ref-type="fig"} (but see, also Hargreaves and North, [@B26]). This is a noteworthy shift considering that any impact of ecological variables may prove difficult to determine in parsimonious terms due to their subjective, idiosyncratic nature. In contrast, recent evidence (Chmiel and Schubert, [@B13], [@B15]) suggests that for music appreciation (preference in particular), collative variables such as exposure are able to predict general listening tendencies through an overarching inverted-U trajectory with substantial efficacy. If a sizeable portion of appreciation can be explained by collative variables, which could be thought of as the building blocks of appreciation, this may explain why contextualization does not always produce a significant impact; the PHF may be active, but there is less variance left to explain. Therefore, controlled manipulation of collative and ecological variables together may prove a fruitful avenue for developing a more robust understanding of appreciation (e.g., Hargreaves and North, [@B26]; Hargreaves, [@B25]; Schubert et al., [@B45]). However, in reality collative variables have been largely overlooked in recent decades (Martindale et al., [@B38]; North and Hargreaves, [@B40]; Silvia, [@B46]); (Chmiel and Schubert, [@B13]).

The potential utility of such a joint approach cannot be overstated. Where collative variables may provide a general foundation for appreciation tendencies, as noted above, they may also be limited in specific circumstances---specifically those entailing individual, personal experiences. Based on a liberal interpretation of the literature investigated, collative variables and context interactively influence stimulus appreciation. Evidence exists showing that strong positive association may outweigh some of the negative effects of over-exposure (Davies, [@B19]; Martindale, [@B37]; Chartrand and Dalton, [@B12]; Schubert et al., [@B45]). Therefore, as suggested in [Figure 2](#F2){ref-type="fig"}, the inverted-U effect due to exposure may interact with contextual information by extending the unfolding of the effect, while retaining a strong overlap in the rising portion of the curve (see [Figure 2A](#F2){ref-type="fig"}), explaining why at times contextual conditions made little difference to already liked music and art. But in cases where instead of the inverted-U, a floor effect of appreciation remains regardless of exposure to a disliked, extreme stimulus, the presence of contextual influence may ignite the more regular inverted-U trajectory, an interaction that is borne out by the small number of studies that have examined extreme stimuli and the value to appreciation that the addition of context provides ([Figure 2B](#F2){ref-type="fig"}).

To summarize, if support for the PHF hypothesis was hidden from our analysis of the literature, four factors explain why: Methodological limitations such as non-significant results reported in studies with small participant sizes;Variance in appreciation response is already explained by variables such as exposure, meaning that the PHF hypothesis may be active but only able to make a small contribution;In relation to factor two---the effect of hidden interactions---the PHF hypothesis may be easier to demonstrate when the stimuli under contemplation are extreme/unusual/unfamiliar;Difficulty in translating philosophically-based theory into empirical practice, for example quantifying complex concepts such as appreciation and understanding from self-reporting human participants.

Bullot and Reber\'s framework therefore serves an important role in further nuancing our understanding of art appreciation beyond the lens of empirical psychology research. Such an approach is largely untapped because many approaches steeped in the methodologies of psychology and neuroscience tend to overlook the influence of historical elements rather than integrating them. Thus, the present study highlights a number of difficulties in quantifying the efficacy of the historical approach and suggests ways forward for testing the full potential of the framework in explaining art appreciation.
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